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Forthcoming attractions
Four main categories of project at the
forefront of the application of
computational techniques to biological
problems emerged at a recent
conference of computer scientists,
bioinformaticists and biologists*.
Sequence analysis
The hot topic in sequence analysis is
hidden Markov models (HMMs).
Rather than looking at related
protein sequences as clusters of
pairwise alignments, HMMs abstract
from a family of related sequences a
probability model that can be used to
predict whether a novel sequence is
a member of the family. Some nifty
mathematics are needed for accurate
HMMs, but once created they can be
extremely sensitive to cryptic family
members typically missed by
conventional methods.
Many resources for HMM
researchers are collected at the
University of California Santa Cruz
(http://www.cse.ucsc.edu/research/
compbio/), and a collection of ready-
to-use HMMs are held at the Sanger
Center in the UK (http://www.sanger.
ac.uk/Pfam/), which provides an
interesting alternative to databases
such as PROSITE (http://expasy.
hcuge.ch/sprot/prosite.html) for
identifying protein sequence motifs.
Genome research
With the yeast genome sequence
complete and sequencing of other
genomes proceeding rapidly, it is
increasingly important to find ways of
navigating through huge amounts of
sequence. Until now, the web has not
offered the necessary speed and inter-
activity, but the arrival of Java, which
heralds the second generation of web
browsing, has begun to change things.
The conference saw the debut of an
impressive Java genome browser
(http://flybane.berkeley.edu/gregg/
genomebrowser/GenomeBrowser.html),
as well as interesting non-Java efforts
(http://speedy.mips.biochem.
mpg.de/mips/programs/GENOME_
BROWSER_fd.html). 
Other biological databases
Non-sequence biological information
is also increasingly represented
electronically. One of the most
ambitious projects is that of the
Jackson Labs and a group of
researchers in Edinburgh, UK, which
aims to develop a mouse gene-
expression database (http://www.
informatics.jax.org/gxd.html). Their
starting point is a three-dimensional
reconstruction of a mouse embryo at
various stages of development, and
the idea is to encode information
from publications reporting gene
expression into the database, so it
can be visualized and compared with
the idealized three-dimensional
model.
Integration of resources
Biologists cannot take full advantage
of new tools and resources that are
added to the web haphazardly. The
sequence databases are making
steady progress towards dealing with
this problem. SwissProt, for example
(http:// expasy.hcuge.ch/sprot/
sprot-top.html), takes information
from many small, topic-specific,
protein databases and puts it into a
common framework. The European
Bioinformatics Institute, UK, is
developing a computer-annotated
supplement to SwissProt, called
TR-EMBL (http://www.ebi.ac.uk/
ebi_docs/ swissprot_db/
Trembl_1.html), which will help
make SwissProt the backbone of a
comprehensive protein resource.
‘Biology Workbench’, from the
National Center for Supercomputing
(NCSA; http://biology.ncsa.uiuc.edu)
is a fine example of integrating
multiple tools. It provides access to
sequence retrieval, analysis and
comparison resources through a
single page. Baylor College of
Medicine’s excellent ‘Search
Launcher’ (http://gc. bcm.tmc.edu:
8088/search-launcher/ launcher.
html) also offers a single ‘front end’ to
many services; the Workbench puts
the results of each query on a notional
‘workbench’, so you can use results
from one tool as a query for another. 
A good example of coherence
within a specific domain is the
Cytokine Explorer (http://
kbot.mig.missouri.edu:443/cytokines/
explorer.html). This uses a cytokine
thesaurus, a database of cytokine
reagents, and an internal map of
relevant resources on the web, to
answer cytokine-related queries in a
way that would not be possible
without encoding the information. 
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